Fast and slow biomembrane solubilizing detergents: Insights into their mechanism of action.
Detergents are water-soluble amphiphiles. Above a critical concentration they self-organize in micelles and in the presence of phospholipids mixed micelles are formed. Much information is available on the structure of these self-assemblies and on the thermodynamics of their formation. The aim of this study was to deepen our understanding of the mechanisms of solubilization. Solubilization of lipid vesicles made of egg phosphatidylcholine (PC) by twenty one commercially available, structurally heterogeneous detergents, has been assessed by a decrease in turbidity of the vesicle suspension. Both steady-state and time-resolved measurements have been performed. The results show that the detergents under study fall into one of two categories, namely fast-solubilizing and slow-solubilizing detergents. This categorization is independent of detergent concentration, i.e. a "slow" cannot be converted into a "fast" surfactant by increasing its bulk concentration. 31P-NMR spectra indicate that slow-acting detergents cause either a gradual, monotonic micellization of bilayers (sodium dodecyl sulphate), or formation of more complex, perhaps non-lamellar, non-micellar intermediates (dodecylmaltoside). In contrast, fast detergents (e.g. Triton X-100) cause lysis and reassembly of vesicles before bulk solubilization takes place. These results support the idea that membrane solubilization by detergents is rapid only when surfactant transbilayer (flipping) motion is easy.